The zero time-delay degree of second-order coherence g(2)(o) is investigated in the laser speckle field backscattered from a continuously rotating randomly rough aluminum metal surface. The s-polarized laser beam is incident .with an angle of -30° to the surface, and the angular distributions of the mean intensity and g(2)(O) are measured in the incidence plane. In obtaining g(2)(Q) from the experimental data, the contribution of shot noise is subtracted from the photoelectric signal. It is found that the s and p components of the scattered light are close to those of the Gaussian light and that the measured g( 2 )(Q) is consistent with the theoretical value.
There has been continuing interest in the zero timedelay degree of second-order coherence g(2)(0) in rough surface scattering. This gives useful information on the statistical properties of the scattered light, such as whether the scattering is Gaussian.' In a previous paper Park and Lee 2 measured the g(2)(0) of a dynamic speckle formed by scattering from a continuously rotating rough glass surface coated with aluminum. It was found both theoretically and experimentally that the depolarization, which was reported to be caused by multiple scatterings on the rough surfaces, 3 6 influenced g(2)(0). In that paper 2 the experimental values did not agree with the theoretical values where the mean intensities were low.
In this Letter we report the angular distributions of g(2)(0) for the scattered field from the rough aluminum metal surface in which the depolarization is nearly twice the previous value. 2 Hence the affect of depolarization is observed distinctively. In this research the contribution of shot noise is subtracted from the measured photoelectric signal to obtain an accurate value for g(2)(0) that is in excellent agreement with the theoretical predictions in nearly the whole speckle field.
The experimental setup is shown in Fig. 1 . The rough surface is a ground aluminum surface. The rms height of the ground surface is 4.4 ,.-m, and the lateral correlation length is approximately 30 Am, as measured with a profilometer. The s-polarized Ar'-ion laser beam (514.5 nm, TEMoo mode) is focused onto a spot of 194-/itm radius located 2 cm from the center of the rotating rough surface. In the far-field plane (80 cm from the illuminated spot), there is a pinhole of 65-,um radius that is followed by the entrance aperture of a plastic fiber. The exit aperture of the fiber is relayed to the photomultiplier tube (PMT; RCA Model 8575). The scattered field is scanned from -80° to 800 by using the arm (Fig. 1) in 20 steps. The output voltage of the PMT is amplified 50 times and digitized by an analog-to-digital converter (ADC) with 12-bit resolution; the sampling rate is 10 kHz, and the number of sampled data points at an angular position is 20,000. The digitized values are stored in the computer memory, and the mean intensity and g(2)(0) are calculated by using the software correlator.
Owing to the discrete and random nature of the photoelectron emission process, the shot noise is generated in the detection of light. 7 Because of the large number of samplings, we make an attempt to eliminate the shot noise from our experimental data. If the well-known theory of photoelectron counting is applied to our detection system, the output voltage v(t) of the amplifier ( Fig. 1 ) has the following relations with the intensity of light-" 0 :
where I(t) is the intensity of light and the angle brackets denote time averaging. a and K are constants determined by the characteristics of the PMT, the amplifier, and the scale for the voltage. We have used a scale of 2048 divisions for 5.0 V From Eqs. (1) and (2) the variance E of v(t) is obtained as follows:
In this equation E is composed of two terms. The first term is the one that remains for light of constant intensity. This term represents the particle fluctuation, 8 and its square root is the shot noise.
From Eqs. (1) and (2), 
2.5 (6) g (2)" (0) is readily found from the measured signal voltages. However, it is necessary to know the value of K/(v(t)), the shot-noise-correction term, in order to obtain g(2)(0) from Eq. (6). To find the correction term, the light of constant intensity is sent to the PMT and e is measured.
For constant intensity, (1 2 (t)) = (I(t)) 2 
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)9 (8) where y -log K. Figure 2 shows the results. The slope of the graph is 1.01 (the dashed line), which is close to the theoretical slope of 1.00 [Eq. (8) 2 ].
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------ Fig. 3(b) ]. Note that both g(2)(0) and g (2)() are nearly 2 for -80° • Os ' 80°, which indicates that a large number of scatterers are involved in the formation of the s and p components of the speckle field, 1 1 namely, the s and p components of the scattered light are close to Gaussian light in our rough surface. In spite of the large number of scatterers contributing to the formation of the speckle field, g(2)(0) is less than 2
[ Fig. 3(c) ].
This phenomenon was explained in the previous 2) ( (10) which is the g(2'(0) of the partially polarized thermal light, 7 ' 8 where the degree of polarization is P = (filled circles). A is the angle of incidence.
